The aim of the article is to compare inequalities of the household disposable income in Poland and the UK. We analyse the Theil index for types of households in 2005 and 2014. We also aim at finding out how household types contribute to the level of overall income inequality in the UK and Poland. We calculate and decompose the Theil indices based on the equivalised disposable household income from the European Union Statistics on Income and Living Conditions (EU-SILC) database. We find that "two adults below 65 with no dependent children" household group is the main contributor to the overall Theil index in both countries. We also conclude that the between-group component of the Theil index decreases in Poland and increases in the UK and, in effect, in 2014, it is twice as high in the UK as in Poland.
Introduction
The past decades has seen an increase in income inequality, especially in highly developed countries (ILO, 2015; OECD, 2015) , and the issue of growing inequalities, its causes and consequences, has attracted the attention of economists and policy makers. A range of indices is used in describing inequality. The most popular measures of income inequality are: the Gini index, the measures belonging to the Generalised Entropy class of coefficients, e.g. Theil and Atkinson indices, and the percentile ratios. One way of analyzing inequality is through decomposition of income inequality measures. The decomposition may shed light on what factors and processes determine income inequality, and what is their contribution to overall inequality (Jansen, Dessens, Verhoeven, 2013) . Early publications in the field provide empirical results on income inequality decomposition by population subgroups and by income sources (Bourguignon, 1979; Shorrocks, 1980 Shorrocks, , 1982 Shorrocks, , 1984 . Other authors investigate regional decomposition of income inequality (Kim, Jeong, 2003) . A number of studies presented the results of decomposition of Gini index, and discussed the methodological aspects of the procedure (Rani, Furrer, 2016; Larraz, 2015) . Special attention in the research concerning decomposition of income inequality was paid to the indices which could be additively decomposed, among them -the Theil index (Rohde, 2008; Frosini, 2012) .
The aim of the article is to compare income inequalities in Polish and British household groups between 2005 and 2014, with the use of the Theil index. We also aim at finding out how household types contribute to the level of overall income inequality in UK and Poland.
Data
Our data come from the European Union Statistics on Income and Living Conditions (EU-SILC). We use micro data on two types of income: equivalised disposable household income before social transfers except old-age and survivors' benefits, and equivalised disposable household income after social transfers. The former is calculated as the total disposable income minus unemployment, sickness, and disability benefits, education and family/children related allowances, social exclusion and housing allowances, plus old age benefits and survivor benefits.
The latter includes all the above benefits and allowances. The average income and inequality measures are estimated with the use of personal cross-sectional weights. 
Methodology
The Theil index is one of the inequality measures that belongs to the entropy measures from information theory, and was developed by Theil (1967) . The use of inequality measures based on entropy can be related to the use of a descriptive approach to measure inequality.
The Generalised Entropy (GE) class of inequality indices (Cowell, 1977 ) is given by:
where y i is the equivalised disposable income of an individual i, ȳ is the population mean income, and n is the number of individuals in the population.
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Parameter α ∈ R\{0, 1} describes the sensitivity of GE(α) to income dissimilarity in different parts of income distribution. The higher the positive value of α, the more sensitive GE(α) is to the income differences at the top of the distribution. The lower the negative value of α, the more sensitive GE(α) is to the income differences at the bottom of the distribution.
In empirical work, the range of values for α is typically restricted to [-1, 2] because, otherwise, the estimates may be too much influenced by the limited number of very small incomes or very high incomes (Jenkins, 2009) . Cowell (2006) shows that any inequality measure that satisfies a particular axiomatic framework may belong to a class of the Generalised Entropy.
Two particular cases of GE are used to measure inequalities: α = 0 and α = 1.
For α = 0 , expression (1) becomes:
GE (0) index is called the mean logarithmic deviation (MLD).
For α = 1 , expression (1) becomes:
Expression (3) describes the Theil index. Expression (1) is not defined for α = 0 and α = 1 so expressions (2) and (3) are calculated by using a rule by de l'Hôpital.
Looking at the Theil index formula above, it is clear that the structure of the formula is that of a weighted sum of direct inequality measures. An important property of the Theil measure and of the class of Generalised Entropy inequality measures is the additive decomposability, which implies that the aggregate inequality measure can be decomposed into inequality within and between any arbitrarily defined population subgroups (Rohde, 2008) .
The origin of the contemporary inequality decomposition literature can be found in Shorrocks (1980 Shorrocks ( , 1982 Shorrocks ( , 1984 . Shorrocks analysed decomposition of inequality by income sources, by the type of household (e.g. single persons, married couples, families with children), or by subgroups which share common characteristics such as age, household size, region, household members' occupation, or education. Many of the inequality measures can be decomposed into components reflecting only the size, mean and inequality value of each population subgroup, or the income source (Heshmati, 2004) .
Suppose that a population of all households is grouped into mutually exclusive and collectively exhaustive h socioeconomic subgroups (different household type groups), and the Theil index of each subgroup is T g . The overall inequality of the population measured by the Theil index (3) can be decomposed as follows: T w is the average of the Theil indices of h subgroups weighted by income shares, and describes a part of overall inequality that is due to inequality within subgroups. The second sum (T b ) is the between-group component of the Theil index and measures the extent of inequality due to the differences in the group mean income. T b is the component of overall inequality that is due to the between-group inequality. In fact, T b is the entropy index (Theil, 1967) , which is interpreted as a difference index, and can be used to evaluate discrepancies between two distributions (income and population). It is a non-symmetric measure of the dissimilarity between the two distributions.
The empirical analysis in the paper is based on the EU-SILC household micro-data set, thus we modified the formula (3) describing the Theil index:
where the weight variable (w i ) is the personal cross-sectional weight.
Empirical results
In the first step of our analysis, we investigate the structure of total household incomes by household groups in the UK and Poland in 2005 and 2014. The composition of the total income corresponds to the structure of households by types in both countries -H-6 has the largest share of the total household income in the UK, and H-13 type households have the largest percentage of the income of all Polish households. A comparison of income shares by household groups before and after social transfers facilitates the analysis of redistributive function of welfare systems in the UK and Poland. In the UK, substantial income gains can be observed in single parent households -the share of total income received by this household group in 2014 almost doubles when social transfers are accounted for. In Poland, the difference between respective share coefficients is small, which indicates a relatively poor level of state subsidies to the incomes of single parents.
Other household groups which increase their share in total income through social transfers In 2005, in the UK, the highest Theil index for the income before social transfers is observed in "2 adults with three or more dependent children" and "single parent with one or more dependent children" household groups (Table 1) . These two household types were also characterized by one of the smallest average incomes. In Poland, the greatest inequality is observed among a single-parent household group -0.363, and in "2 adults with no dependent children, both adults under 65 years" group -0.286. The smallest income inequality in the UK is observed in "other households with dependent children" -0.179, while in Poland, in a household group of two adults with no dependent children where at least one adult is 65 years old and older -0.140. The decomposition of the total Theil index indicates that 8.3% and 7.1% of the total income inequality in the UK and Poland, respectively, can be ascribed to the betweengroup dispersion. In both countries, two-adult households below 65 with one or no dependent children experienced the largest average relative income. The poorest households in the UK were definitely those of single parents, with only a half of the average equivalised disposable household income level of the total population, while in Poland, they were large families (two adults with three or more dependent children) -with approx. 2/3 of the national average.
As we expected, the Theil indices based on the incomes after social transfers are on average smaller than those calculated for the incomes before social transfers: 0.223 as compared to 0.268 in the UK, and 0.190 as compared to 0.243 in Poland. In the UK, the largest difference in the Theil values with regard to social transfers is observed in a single-parent household group.
The Theil index for the incomes after social transfers for this group is second lowest out of all the household types, while for the incomes before social transfers, it is second largest. Also, a relative level of the income of single-parent households improved from 51.5% to 65.3% of the total average. In Poland, on the other hand, the income inequality in single-parent households is highest also for the incomes after social transfers. The difference between relative incomes before and after social transfers in this group is relatively small. A comparison of the Theil indices for the incomes before and after social transfers leads to the conclusion that the British social security system significantly reduces the income inequality in single-parent households, and it is not very effective in diminishing inequality in large family households -the Theil index for this group for the income after social transfers remains high at 0.327. Table 1 and 2 also present the values of the contributions of particular household groups to the overall Theil index in 2005. The percentage value of the coefficient for a particular household group depends on two factors: the share of income received by that household group in the total income of all households, and the inequality of income in this group measured by the Theil index. In the UK, "two adults, both under 65, with no dependent children" group contributed most to the total income inequality. It is a result of the high, 17%, share of these households in all the households in the sample. In Poland, three types of households account for almost half of the overall inequality of incomes, both, before and after social transfers: H-10, H-11, and H-13 (two adults with one and two dependent children, and other households with dependent children). In both countries, in 2014, similarly to year 2005, household members in the group "two adults under 65 with no dependent children" receive the highest income. On the other hand, the low income before social transfers of British single-parent households deteriorated even further -in 2014, the relative income of an average member of this group is less than half (46.6%) of the country-wide average. However, the largest drop in the relative income is observed in "two adults with three or more dependent children" group -from 83.1 to 66.2%. In Poland, the relative income of large-family households with two adults improved, while that of singleparent households did not change significantly. Continuing the analysis of the incomes before social transfers, in the UK as well as in Poland, the H-6 group (two adults below 65 with no dependent children) remained the main contributor to the overall Theil index in 2014. The significant influence of this group on the total inequality is due to the high share of this household group in the total income and the More than 23% of the overall income inequality in the UK in 2014 can be attributed to the inequality in H-6 household group. In Poland, it is also households of two adults below 65 with no dependent children which contribute most to the total Theil index. Between 2005 and 2014, the contribution coefficients for most household groups in both countries did not change much. The most significant changes are: the decrease in H-12 influence on inequality in the UK (similarly to the trend in the inequality of income before social transfers), and the increase of H-6 contribution and the decrease of H-10 contribution in Poland.
The decomposition of the Theil indices for the UK and Poland also indicates that for both definitions of income: before and after social transfers, the contribution of the between-group components of the coefficient are lower in Poland (they are below 10% in 2005 and 2014) than in the UK. In the analysed period, in Poland, the between-group components decreased slightly, while ,in the UK, they increased from 8.3% and 8.1% to 11.9% and 10.1% for the incomes before and after social transfers, respectively. As a result, in 2014, they were almost twice as high in the UK as in Poland when the income before social transfers is concerned.
Conclusions
In 2005 between-group variability decreased in Poland, while it increased in the UK.
